The purpose of this study was to develop a participant-informed technology-based physical activity (PA) promotion tool for young overweight and obese African American (AA) women. A mixed-method 3-phase study protocol design was used to develop text messages to promote PA in AA women attending the University of Alabama at Birmingham during the Spring of 2013. Nominal focus groups and a 2-week pilot were used to generate and test participant-developed messages. Participants (n = 14) had a mean age of 19.79 years (SD = 1.4) and mean body mass index of 35.9 (SD = 5.926). Focus group data identified key themes associated with the use of text messages to promote PA including message frequency, length, tone, and time of day. Participants preferred text messages that were brief, specific, and time sensitive. Results showed that text messaging was a feasible and acceptable strategy to promote PA in overweight and obese AA women in a university setting.
Introduction
African American (AA) women perform low levels of physical activity (PA) when compared with other demographic groups with only 36% meeting the national PA recommendation for achieving 150 minutes per week of moderate-intensity aerobic PA (Centers for Disease Control and Prevention [CDC] , 2010). The low-PA levels among AA women are concerning given that this population is disproportionally burdened by various conditions associated with insufficient aerobic PA, including cancers of the breast and colon, obesity, and type 2 diabetes (CDC, 2010) . These PA-related health disparities highlight the need for innovative strategies to promote PA in this underserved group (Harley, Rice, Walker, Quintiliani, & Bennett, 2014) .
One potentially innovative strategy to promote PA includes the use of text messages. Given that 95% of 18-to 29-year-olds send and receive text messages (Smith, 2010) , this approach may be particularly advantageous to promote PA among young adult AA women. Reviews of text messagebased PA interventions have shown favorable outcomes (Buchholz, Wilber, Ingram, & Fogg, 2013; Stephens & Allen, 2012) . However, few studies have examined text messages to increase PA exclusively among AA (Gerber, Stolley, Thompson, Sharp, & Fitzgibbon, 2009; Kim & Glanz, 2013) , and no studies, to our knowledge, have evaluated this approach in young adult AA women. Furthermore, among studies examining text messages to promote PA, most messages were generated by the research team with limited input from participants (Cole-Lewis & Kershaw, 2010) . Given that the types of messages necessary to promote PA among young AA women may differ from those targeting older women or those of various race/ethnic groups, research is needed to explore the types of text messages desired from this group. Engaging young AA women in the development of text messages could help ensure the end product will resonate with the intended audience.
The purpose of the current study was to conduct a series of formative assessments to understand what information in a text message would allow AA female college students to feel motivated, socially supported, and have a positive body image in order to increase their engagement in PA. Given limited research has examined the use of text messages to promote PA among AA female college students, we hypothesized that findings would yield unique outcomes regarding the type, tone, and style of messages needed to encourage PA among this population of young adult women. In this article, we describe the iterative mixed-method process used to develop and pilot participant-informed text messages promoting PA, highlight key themes desired by young AA women, and provide information regarding the acceptability and feasibility of the approach.
Method

Recruitment
Participants (N = 14) were a subset of volunteers enrolled in a larger pilot study evaluating the acceptability of an Internetenhanced PA promotion program for overweight and obese AA women (Joseph et al., 2014) . The study was conducted during the Spring of 2013 over a span of 4 months. Eligibility criteria for the parent study included (a) 19 to 30 years of age at the time of study enrollment, (b) body mass index greater than 25, (c) self-identified as AA, (d) enrolled as a student at the university where the study was conducted, (e) absence of any self-reported medical conditions that would inhibit or limit performance of PA, and (f) access to personal cellular phone with text messaging capability. Participants provided informed consent and were compensated $25 for each focus group they attended. All study procedures were approved by the Institutional Review Board at University of Alabama at Birmingham (UAB) and data were collected during the Spring of 2013.
Study Design
A three-phase, qualitative mixed-method study design was used to create, test, and revise text messages to promote PA in AA women and is illustrated in Figure 1 . In the first phase of the study (Phase I), nominal group technique (NGT) was used to generate participant-informed text messages to promote PA among overweight and obese young adult AA women. NGT facilitates balanced participation among participants and permits qualitative data to be transformed into a structured rank list (Delbecq, Van de Ven, & Gustafson, 1975; Jefferson et al., 2010; MacPhail, 2001; Van de Ven, 1974) . This method has been previously used in studies to generate feedback to develop health promotion programs specifically targeted to those that are AA (Jefferson et al., 2010; Seale et al., 2013) . In the second phase of the study (Phase II), a 2-week demonstration trial was conducted to pilot the messages developed in Phase I. For the third and final phase of the study (Phase III), feedback from participants was used to further revise text messages and conduct a final pilot.
All NGT and focus group sessions were approximately 1.5 hours in length and conducted by two doctoral-level researchers experienced in conducting qualitative research. Focus groups took place in a campus library conference room and were audio recorded. A professional transcriptionist transcribed all recordings which were reviewed only by the research staff. While not all 14 participants were able to attend each of the three focus groups because scheduling conflicts, the same participants were used throughout the three phases of this study. Participants were familiar with one of the two focus group leaders who played a role in the larger pilot study described in Joseph et al. (2014) .
Phase I: Development of Participant-Informed Text Messages
In each NGT session, participants were presented with three different scenarios that represented potential barriers to PA. Potential barriers were based on our prior formative research (Durant et al., 2014) and included lack of social support, lack of motivation, and body image concerns. Each scenario was read aloud to participants and simultaneously placed on a projector screen for participants to view. After each scenario was presented, participants were asked to write a maximum of five motivational PA promotion text messages in response to each scenario. Once participants formulated their response text messages, they were asked to rank each message in order from 1 to 5 (with 1 being their "best" message or message they thought would be most successful in promoting PA in the scenario presented and 5 being their "least favorite" message). Participants then shared their "best" messages with the group as the NGT moderator displayed each participant message on the projection screen for participants to view as a group. After all messages were reviewed, the NGT facilitator led the discussion with the group to elicit feedback regarding each text message shared by participants. Messages were discussed in detail and edited by the participants as a group. In order to reach consensus participants were encouraged to comment on time of day, tone, length, and effectiveness the messages. Each message was analyzed until the majority of the group agreed to the aforementioned characteristics. Once the participants agreed on final edits for each message, they were instructed to rank the edited list of messages with 1 being the most preferred message. At the conclusion of the NGT session, the research team collected participant rankings of the edited messages for the three scenarios.
Phase II: Revision and Pilot of ParticipantInformed Text Messages
After completion of the NGT sessions of Phase I, the research team reviewed the participant-developed text messages and refined the top 3 messages for each scenario based on feedback obtained from the NGT session. Minor revisions were also made to address grammatical and/or spelling errors. Once revisions were made, a 14-day pilot was conducted where participants received messages either once or twice per day. Text messages were sent by a trained research staff member from a cellular phone only used for the purposes of this study. Text messages were sent with no particular pattern in place and at various times per day (i.e., morning, afternoon, and evening). The schedule for text message delivery was determined by the lead author and designed to ensure messages were sent at varying times throughout the day so that participants could document and provide feedback on the ideal time of day they would like to receive text messages. Staff members documented which messages were sent as well as the timing and day of the week they were sent. Participants were asked to keep a diary reporting their responses/feelings associated with the text messages to help facilitate group discussion in Phase III; however, diary documentation was not required nor collected by the research team but only encouraged to serve as a memory aid in the focus group discussion.
Phase III: Final Revision and Pilot of Text Messages
In Phase III, focus groups were conducted to obtain participant feedback on the content and psychological responses elicited from the text messages that were piloted in Phase II. Each message was reviewed individually for message content, length, time of day sent, and for its ability to make one feel motivated, socially supported, or feel differently about their body image.
Focus group transcripts and moderator notes were reviewed by the research team to identify primary and repetitive themes that emerged from the focus group sessions. Participant-informed text messages for each scenario were then revised according to their feedback. The revised text messages were then sent over a 1-week period to the 14 participants. Messages were sent once per day Monday through Friday varying in time of day. No message was sent on Saturday one message was sent on Sunday evening. Last, a confirmatory focus group was conducted for respondent validation of focus groups findings, also called "member checking" (Cohen & Crabtree, 2008) . All focus group participants were invited to attend this follow-up focus group. During this focus group, each text message was projected onto a large screen for review by all participants in attendance.
Results
Participant Characteristics
Participants (N = 14) had a mean age of 19.79 years (SD = 1.423) and a body mass index of 35.9 (SD = 5.926). The majority were undergraduate students (n = 13 undergraduate; n = 1 graduate) and all were single. The Consolidated Criteria for Reporting Qualitative Studies was used to report the following qualitative data (Tong, Sainsbury, & Craig, 2007) .
Phase I: NGT
Participant-informed messages during Phase I were ranked individually before any revisions were made by the research team. With 1 being a favorite message and 5 being a least favorite message in response to one of the three scenarios, the message that received the highest rank was, Go to a [exercise] class the people are very friendly and the instructors are motivating so you do not feel alone. Other messages that received high rankings for each barrier scenario included Social Support: "Seeing how well you are doing may motivate those around you to do the same."
Motivation: "Try going to the gym before classes. You may find you feel best when you start the day with exercising."
Body Image: "The gym isn't for a particular body type it's for you to love yourself enough to be healthier." Table 1 provides example participant-created text messages targeting each of the barriers to PA scenarios presented in Phase I. These messages show the diverse creativity among the participants and exemplify their initial thoughts on what they would prefer to read if they identified with the particular scenario.
Phase II: 14-Day Pilot
As noted in the Method section, study staff made minor modifications for brevity and grammatical errors to the text messages conceived by participants in Phase I. For example, the participant-created message "Look at the Ufit schedule and find a class, all the people are motivating and the instructors are fun!" was modified to read "Commit to being fit! Take a look at what the Rec has to offer and join some fun and motivating classes!" Messages were sent at various times during the day with 21 total text messages sent during the 14-day pilot. Table 2 shows example messages sent during the pilot. No messages were returned to study staff as "undeliverable" by cellular phone service providers.
Phase III: Participant Feedback
The number of participants in the second and third focus groups conducted were N = 13 and N = 4, respectively. Participants shared specific ideas on how the messages made them feel and how they wanted messages to be read. Text message revisions based on their feedback are shown in Table 2 . Five key themes emerged from our qualitative data regarding the use of text messages to promote PA among young overweight and obese AA women. These themes included frequency and time of day of message delivery, message signature, message focus, message length, and message tone/humor. Themes are shown in Table 3 and are further described below.
Frequency and Time of Day.
Participants reported that the optimal number of text messages they would like to receive each week ranged from three to five with a preference for no more than one text message per day. They also indicated that they preferred to receive messages during the late morning or midafternoon hours. Messages sent too early were thought to disturb early class times or interfere with sleep, which would make them less likely to read them. Messages sent during midafternoon hours were read more often because classes were more likely to be completed by this time. Participants expressed that receiving text messages too late in the evening would not be as motivating and would not be shared with peers because they felt their day would be winding down by this time, eating dinner, working, or doing school work.
Message Signature. Participants preferred that text messages end with the FIT HARRT Plus signature so that they knew who the message was being sent from. Participants expressed that receiving messages in which they can identify the sender Christina wishes she could just find someone who wanted to work out like she does and put all the excuses to rest." Participant Message: "Don't be stressed about the fresh press! A little sweat never hurt! Come work out!" Lack of Motivation: "Celina is struggling to stay motivated to keep up with going to the gym 3 times per week with her current busy school schedule. She often feels tired at the end of the day and ends up just taking a nap after classes. She wishes she had friends to share her feelings with or someone to help give her the extra motivation she needs to reach her work out goals. She keeps recommitting and promising herself that she will do better the next day but then she comes up with an excuse not to go again. The next day when her jeans from before she got to UAB are tighter than ever, she feels so bad. Yet, she can't seem to muster the energy to change her habits." Participant Message: "Feeling tired after a long day of classes?
Stop by the gym for some exercise!! Exercising will give you a boost of energy after a long day of school." Body Image Concerns: "Twenty-year old Lisa doesn't like going to the Rec center because she feels no one 'looks' like her. She looks around the gym and feels like everyone just wears a size 2 except for her. She just wishes there were other women there that she could identify with." Participant Message: "You are beautiful no matter what. . . . All that matters is that you are healthy in the body that you are in. So go ahead to the gym. Don't pay attention to the others and work on your personal health." were more likely to be read. Overall, they liked knowing that the research team was supportive and trying to motivate them to lead healthy lifestyles. It was not important to them which member of the research team was sending the message. For example, receiving a message from the primary investigator versus the research data coordinator did not make a difference.
Message With a Specific Focus.
Messages with a particular focus or theme such as "weekly challenges," "healthy eating tips," and "inspirational quotes" were preferred by participants if they were sent judiciously. For example, inspirational quotes were read more often if they were sent a limited number of times per week.
Message Length. Participants preferred messages that were short and succinct. Messages that exceeded more than two sentences were typically ignored. If text messages were split in to two separate texts participants were also less likely to read them.
Message Tone/Humor. Using humor in messages was accepted if used in moderation. Participants did not want to receive messages that used emoticons or Internet slangs and acronyms such as LOL. Some participants suggested the use of memes as an acceptable way to incorporate humor because they tend to be satires of real-life scenarios.
Discussion
The FIT HARRT Plus study used an iterative mixed-method approach combining NGT and focus groups to develop participant-informed text messages to promote PA in overweight and obese AA women in a university setting. We hypothesized unique outcomes regarding the type, tone, and style of text messages needed to encourage PA among our study population of young adult women. We were able to identify key themes associated with the use of text messages to promote PA that included text message frequency, length, tone, and time of day. More specifically, participants showed preference for text messages that were succinct, had a specific focus, and time sensitive. This study showed that text messages were a promising strategy to promote PA in this population and emphasized the importance of participant involvement in message creation. Our study emphasized the importance of having young adults directly involved in the creation of PA promotion text messages. After the 14-day pilot of text messages was conducted, the research team learned the most about what preferences and needs were actually being met by our messages and key areas for improvement. There were significant differences noted by the research team during focus group sessions between what the staff thought to be inspiring and motivational versus what participants actually felt was motivating, socially supportive, and targeted positive body image appropriately. For example, the research team learned the significance of sending messages with a specific focus (e.g., inspirational quotes, health challenges). Furthermore, participants identified their preference for the use of memes as ways to capture their attention and increase motivation. This study's findings also reinforced the importance of the factors of time of day and length of text message. If messages were sent too early, participants complained messages were likely to disturb sleep, and therefore, were unlikely to make a behavior change. However, participants expressed that messages sent too late in the evening were disruptive to the academic schedule and, as a result, they would be less likely to be opened, read, or shared with peers. Another important lesson learned was the optimal number of messages our sample of AA women liked to receive. Participants expressed that sending more than one message per day would be too overwhelming and they would stop reading them. Similarly, if the messages were too long and resulted in messages being divided into two separate messages by their mobile phone service provider, they indicated it would reduce the likelihood of the message being read. Prior studies in teens using text messaging to promote behavioral change have also highlighted the importance of time of day sent and message signature. In a study investigating text messaging use to promote safe sexual behaviors, researchers found that messages sent at less favorable times of day were less likely to be shared with peers and were more likely to be ignored. Also, similar to our study, they found that the addition of researcher "signature" to the end of messages was acceptable and favorable. It was thought to add credibility to the messages and ultimately increase trust of the recipients (Gold et al., 2011) .
Results of our study are similar to other studies conducted in younger adolescents and older adults that have shown feasibility and acceptability of text messaging (Muench, Van Stolk-Cooke, Morganstern, Kuerbis, & Markle, 2014) to promote weight loss and/or PA (Gerber et al., 2009; Woolford, Clark, Strecher, & Resnicow, 2010; Woolford et al., 2011) . In a study by Woolford and colleagues, young adolescent perspectives on the content of text messages in weight loss promotion were explored. Similar to our study, they found that careful text message construction was important. They discovered that some messages actually inadvertently led to unhealthy behaviors. For example, the authors reported that participants preferred direct messages that clearly stated what they should be doing rather than having to think about how to initiate weight loss behaviors. They also found that participants preferred messages with a positive tone incorporating limited use of slang and abbreviations, unlike that often used in peer to peer text messaging (Woolford et al., 2011) . This is similar to the finding in our study where participants also endorsed limited use of abbreviations that are typically used by other young adults (e.g., LOL).
In another study aiming to promote weight loss and positive health behaviors in middle-aged AA women (Gerber et al., 2009) , a text messaging system was developed to allow for ongoing communication to individuals in a weight maintenance program. Participants in this study had the option to receive general health promotion messages developed by the research team or to create their own health promotion text messages at the beginning of the study that would be subsequently delivered to them during the intervention phase. Although the women in this study were older than our sample (e.g., aged 30 to 65 years), results showed that the use of text messages was a feasible and acceptable way to deliver health promotion messages (Gerber et al., 2009) .
The current study has several limitations. Our sample was relatively small and comprised convenience sample of overweight/obese AA women enrolled at a single university. Findings may not be generalizable to AA women not enrolled in a university or to those who are not overweight or obese. Larger studies are needed to confirm our findings. We also caution against generalizing our findings to women of other minority groups (i.e., Latinos or African refugees), as the preferences for text messages to promote PA will likely vary among cultural groups. For example, Latinas may not relate to the participant-informed text message stating "Don't be stressed about the fresh press!" as most may not have their hair chemically straightened and pressed. However, we hypothesize that some of the more general and supportive messages may resonate with women of all backgrounds (i.e., "It's never too late to reach your physical goals" and "Ask a friend to join you at the Rec and make physical activity part of your daily schedule!"). As there are no known studies investigating this topic among women from other minority backgrounds, future studies are needed to explore the use of motivational text messages to promote PA in other groups of minority women to compare our findings. There is also the possibility of a "contagion effect," as described in Woolford et al. (2011) , in which some of the participants' feedback in the traditional focus group sessions may have been influenced by the more vocal and expressive participants. However, use of trained focus group moderators likely reduced the impact of this potential influence. Last, we did not assess whether the participant-informed text messages actually influenced PA outcomes. While this task supersedes the scope and purpose of the current study, which was to identify the types and styles of text messages to motivate, socially support, and encourage a positive body image among AA women in order promote PA, testing the efficacy of messages to increase PA is the next sequential step in our research.
The current pilot study has many strengths including that it offers pilot data that incorporate an iterative feedback process and maximal participant input at multiple time points. Participants were able to view their own results and tell the research staff whether our interpretations were correct or if preferences had changed after actual receipt of text messages. In addition, results of the study provide key implications for the development of culturally congruent PA interventions for young adult AA women. First, study participants endorsed the use of text messages as a favorable PA intervention strategy. While this finding mirrors outcomes reported by studies focusing on both older AA women (Gerber et al., 2009; Kim & Glanz et al., 2013) and AA adolescents (Woolford et al., 2010; Woolford et al., 2011) , this is the first study, to our knowledge, to support use of text messages among young adult AA women. Second, the in-depth information gained on the tone, type, and content of PA promotion text messages provides some understanding on how text messages can be constructed to motivate, support, and encourage PA among young adult AA women. Given that barriers and facilitators to PA as well as preferred text message styles may differ across the life span, results of this study provide insight on how researchers can develop effective PA promotion text messages on young adult AA women. Furthermore, this study adds to the field of culturally congruent health care by illustrating the importance of formative research when developing health promotion programs for AA women. Interventions and programs that do not include input from their target population may fail to meet their specific needs. This issue was highlighted with our sample of AA women when women developed messages to overcome barriers of hair care and body shape concerns. Moreover, given the popularity and frequency of cell phone and text message usage among this age group, future studies incorporating this type of technology may further support advances in the delivery of culturally congruent health care.
Conclusion
This qualitative mixed-methods study emphasized the importance of participant involvement in message creation and iterative feedback cycles to optimize text messages. Overall, the three-phase process showed that text messages are a promising and innovative approach to promoting PA in overweight/obese AA women in a college setting. Future studies are needed to study the effects on behavior change based on this type of text message intervention and participants' intent to engage in PA. In addition, interesting findings may arise if studies were done including young adult women of various cultural backgrounds. Including women of different backgrounds may generate valuable information that could further support innovative approaches to PA promotion tools.
